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(54) FORMATION OF OPTICAL TRANSMISSION LINE, AND OPTICAL TRANSMITTING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the optical transmission line 

from being broken and to prevent adhesion peeling by forming the 

optical transmission line on a optical transmission line base by using 

a 2nd metal mold after forming the optical transmission line base on 

an optical transmission line formed body by using a 1st metal mold. 

SOLUTION: The 1st metal mold which has a gap formed with a 

substrate in the same shape with the optical transmission line base 

12 is mounted and an optical transmission line base forming material 

which is liquid and solidification is injected into the gap. After the 

optical transmission line base forming material solidifies, the 1 st 

metal mold is detached from the substrate 1 and then the optical 
transmission base 1 2 in the same shape with the gap is formed on 
the substrate 1. Then the 2nd metal mold which has a gap formed 
with the optical transmission line base 12 in the same shape with the 
optical transmission line 22 is mounted and an optical transmission 
line forming material which is liquid and will solidify is injected into 

the gap. After the optical transmission line forming material solidifies, the 2nd metal mold is detached from 
the base 12 and the optical transmission line 22 in the same shape with the gap is formed on the base 12. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An optical transmission line formation method which forms an optical transmission line between 
[ of an organizer-ed / optical transmission line / which has an optical transmission edge which is 
characterized by providing the following, and which performs optical transmission which is connected by 
optical transmission line and goes via this optical transmission line / this ] optical transmission edges The 
1st production process which forms this optical transmission line susceptor on said organizer-ed [ optical 
transmission line ] by laying the 1st metal mold with which dead air space which has the same configuration 
as optical transmission line susceptor for supporting said optical transmission line is formed between these 
organizers-ed [ optical transmission line ]. and pouring an optical transmission line susceptor formation 
material of freezing characteristic in a fluid condition into this dead air space The 2nd production process 
which forms this optical transmission line on said optical transmission line susceptor by laying the 2nd 
metal mold with which dead air space which has the same configuration as said optical transmission line is 
formed between these optical transmission line susceptors. and pouring an optical transmission line 
formation material of freezing characteristic in a fluid condition into this dead air space 
[Claim 2] An optical transmission line formation method according to claim 1 characterized by forming said 
optical transmission line as said 2nd metal mold using metal mold which forms an optical transmission line 
containing a tee which turns an extending optical transmission line to two or more optical transmission 
edges, and branches from one optical transmission edge. 

[Claim 3] An optical transmission circuit characterized by having optical transmission line susceptor which 
was formed between an organizer-ed [ optical transmission line ] which has two or more optical 
transmission edges which are the terminals of transmission of a lightwave signal, or reception, an optical 
transmission line which connects these two or more optical transmission edges, and said organizer-ed 
[ optical transmission line ] and said optical transmission line, and which supports this optical transmission 
line. 



[Translation done.] 



. * NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optical transmission line 
formation method which forms the optical transmission line which connects optical transmission edges and 
performs optical transmission, and the optical transmission circuit formed by the method 
[0002] 

[Description of the Prior Art] Conventionally, what is depended on electric wiring as a connection method 
of an electronic circuitry is known well. However, since it becomes easy to produce delay a wave-like 
distortion, etc. in electric wiring with improvement in the speed of circuit processing speed and an exact 
signal transmission is not made in recent years, an electrical signal is changed into light and the so-called 
optical interconnection technology of transmitting a signal with optical wiring is devised However since 
optical interconnection technology needs a high precision of several micrometers or less for optical-axis 
doubling for association with a light emitting device, a photo detector, or optical waveguide, it has the 
problem that a mounting assembly is difficult. 

[0003] Moreover, the optical coupling machine of the non-contact mold which space is made to spread 
light as a method of connecting optical waveguide to a light emitting device etc. rather than making it 
couple directly, and connects indirectly is also proposed. However, with such an optical coupling vessel of a 
non contact mold, since it is necessary to make joint loss small by processing the optical fiber edge which 
counters a light-emitting part in the shape of a lens, there is a problem that a mounting (alignment) 
production process will become more complicated. 

[0004] In the optical connection method of the conventional optical fiber, and a carrier and a light emitting 
device The earner and luminescence side of a carrier and a light emitting device are located on the upper 
surface of an element. The optical axis of the incident light from the upper part. Or in order to combine the 
optical axis of the outgoing radiation light to the upper part, and the optical axis of an optical fiber the 
edge of an optical fiber is cut and ground at 45 degrees. Since it is necessary to perform control of 
rotation of the circumference of the optical axis of an optical fiber, and control about XYtheta3 shaft for 
optical-axis doubling of a carrier and a light emitting device to coincidence, alignment cost increased and 
the great portion of mounting cost is occupied. 

[0005] In order to solve the problem of this The method which carries out optical coupling is devised by 
JP.1-269903.A and JP.5-88028.A by carrying out direct continuation of the optical fiber to an element with 
a wirebonding method. However, although the optical fiber is used for forming an optical transmission line 
between the optical transmission edges used as the transmitting end of a lightwave signal, or a receiving 
end in the conventional optical semiconductor device Since the optical fiber does not have the flexibility 
like the ability to make between with a length of several mm crooked free from several micrometers like 
wirebonding even if it is going to mount an optical fiber by the same method as wirebonding When it learns 
from a wirebonding method and an optical fiber is made crooked, it is next to impossible for an optical fiber 
to fracture and to make optical connection by the flection, as a matter of fact. Moreover, since shearing 
stress always joins a bond part with an optical transmission edge. i.e.. a light emitting device, a photo 
detector or opfcal waveguide even if it is able to connect by the wirebonding method, without fracturing 
the problem from reliability also has greatly a possibility of causing adhesion exfoliation by the bond part ' 



•. while in use. 

[0006] Moreover, the method of forming optical waveguide between chips is indicated by JP.8-1 2303.B by 
extruding the polymer of an optical waveguide material from a nozzle. However, the concrete method about 
connection with the chip and optical waveguide at the time of forming optical waveguide on a chip is not 
indicated by this official report. The optical waveguide is considered that it is very difficult to perform 
optical-axis doubling by the chip end face, extruding polymer from the nozzle of the chip upper part, and 
forming optical waveguide in practice. Moreover, according to the drawing indicated by the above- 
mentioned official report, in order to connect optical waveguide to a chip end face, a L character mold 
must be made crooked, optical waveguide must be formed, but when the flection of such a L character 
mold exists in optical waveguide, there is a possibility that light may escape from and come out outside 
from there, and the optical transmission by optical waveguide may become impossible 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the optical transmission line 
formation method which can form an optical transmission line, and the optical transmission circuit formed 
based on the method, without a fracture arising or shearing stress remaining in view of the above- 
mentioned situation, in case an optical transmission line is formed between optical transmission edges 
[0008] ' 

[Means for Solving the Problem] An optical transmission line formation method of this invention of attaining 
the above-mentioned purpose In an optical transmission line formation method which forms an optical 
transmission line between [ of an organizer-ed / optical transmission line / which has an optical 
transmission edge which performs optical transmission which is connected by optical transmission line and 
goes v.a the optical transmission line ] optical transmission edges The 1st metal mold with which dead air 
space which has the same configuration as optical transmission line susceptor for supporting the above- 
mentioned optical transmission line is formed between the above-mentioned organizers-ed [ optical 
transmission line ] on the above-mentioned organizer-ed [ optical transmission line ] is laid. By pouring an 
opt.cal transmission line susceptor formation material of freezing characteristic in a fluid condition into the 
dead a.r space The 1st production process which forms the above-mentioned optical transmission line 
susceptor. and the 2nd metal mold with which dead air space which has the same configuration as the 
above-mentioned optical transmission line is formed between the above-mentioned optical transmission 
l.ne susceptors on the above-mentioned optical transmission line susceptor are laid. It is characterized by 
havmg the 2nd production process which forms an optical transmission line in the dead air space by 
pouring in an optical transmission line formation material of freezing characteristic in a fluid condition 
[0009] Moreover, an optical transmission circuit of this invention which attains the above-mentioned 
purpose is characterized by having optical transmission line susceptor which was formed between an 
organizer-ed [ optical transmission line ] which has two or more optical transmission edges which are the 
terminals of transmission of a lightwave signal, or reception, an optical transmission line which connects 
two or more optical transmission edges, and the above-mentioned organizer-ed [ optical transmission line ] 
and the above-mentioned optical transmission line and which supports the optical transmission line 
[0010] 

[Embodiment of the Invention] Hereafter, it explains to details, referring to an accompanying drawing about 
the operation gestalt of this invention. Drawing 1 is the perspective diagram showing the organizer-ed 
[ optical transmission line ] before an optical transmission line is formed by the optical transmission line 
formation method of this invention. The optical waveguides 6a and 6b which have the optical transmission 
edges 8a. 8b, 8c, and 8d to the both ends for performing optical transmission between the substrate 1 
which is the organizer-ed [ optical transmission line ] in which an optical transmission line is formed opto- 
electronic integrated circuit 2a [ which was carried in the substrate 1 ]. 2b. and electronic integrated- 
circuit 2c, and opto-electronic integrated circuit 2a and 2b in drawing 1 are shown 

[001 11] a substrate 1 - glass or LiNb03 etc. - from - it is formed and opto-electronic integrated circuit 
2a, 2b, and electronic integrated-circuit 2c is formed from Si wafer or the GaAs wafer. On opto-electronic 
integrated circuit 2a and 2b, the electronic circuitries 5a and 5b which drive light emitting devices 3a and 



• 3b, photo detectors 4a and 4b. and these elements, and perform signal processing are formed. On 
electronic integrated-circuit 2c, electronic-circuitry 5v which performs signal processing is formed. 
[0012] Moreover, on the substrate 1, the electric wiring 7 which performs electrical connection between 
opto-electronic integrated circuit 2a, and 2b and electronic integrated-circuit 2c is formed. Electric wiring 
7 is connected with electronic-circuitry 5c formed on opto-electronic integrated circuit 2a, the electronic 
circuitries 5a and 5b formed on 2b, and electronic integrated-circuit 2c by the wire 9 which consists of a 
gold streak formed of wirebonding, and electronic circuitries 5a, 5b, and 5c are combined electrically. 
[0013] Drawing 2 is the outline block diagram showing 1 operation gestalt of the optical transmission line 
formation equipment used for the optical transmission line formation method of this invention. This optical 
transmission line formation equipment is equipped with susceptor 100, and the substrate installation base 
101 in which opto-electronic integrated circuit 2a, 2b. and the substrate 1 in which electronic integrated- 
circuit 2c was carried are laid is formed on susceptor 100. 

[0014] Moreover, on susceptor 100, the direction mechanical component 106 of X which consists of the 
slider 103 which can be freely slid in the direction of arrow head X. a ball screw 104 made to move a slider 
103 in the direction of X, and a servo motor 105 is formed along with Guides 102a and 102b. By carrying 
out the rotation drive of the ball screw 104 with a servo motor 105. a slider 103 can be moved in the 
direction of arrow head X in the speed and distance corresponding to the rotational speed and a rotational 
frequency. 

[0015] The direction mechanical component 108 of Y which can be freely slid in the direction of arrow head 
Y which has a servo motor 107. the guide which is not illustrated, a ball screw, and a slider is attached in 
the slider 103. By carrying out the rotation drive of the ball screw which is not illustrated with a servo 
motor 107, direction mechanical-component of Y 108 the very thing can be moved in the direction of Y in 
the speed and distance corresponding to the rotational speed and a rotational frequency. 
[0016] Moreover, along with the guide which is not illustrated, the Z direction mechanical component 1 1 1 
which consists of the slider 109 which can be freely slid to a Z direction, a ball screw which connects with 
a slider 109 and is made to move a slider 109 to a Z direction, and which is not illustrated, and a servo 
motor 110 is formed in the edge by the side of the substrate installation base 101 of the direction 
mechanical component 108 of Y. By carrying out the rotation drive of the ball screw which is not illustrated 
with a servo motor 1 10, a slider 109 can be moved to a Z direction in the speed and distance 
corresponding to the rotational speed and a rotational frequency. 

[0017] The camera 113 which was held with the stanchion 112 at the slider 109 and which photos a 
substrate 1 from the upper part and obtains the image information of the substrate 1 surface. The metal 
mold attachment section 1 18 and the 1st metal mold 10 (or the 2nd metal mold 20 for optical transmission 
line formation) for optical transmission line susceptors attached in the metal mold attachment section 118, 
The optical transmission line susceptor formation material of the freezing characteristic in a fluid condition 
0 Or 1st work handling section 1 15a for supplying an optical transmission line formation material in the 1st 
metal mold 10 (or the 2nd metal mold 20) and 1st syringe 1 14a (or the 2nd work handling section 1 15b and 
2nd syringe 1 1 4b) are attached. 

[0018] The 1st combination which consists of the 1st metal mold 10, the 1st work handling section 115a, 
and the 1 st syringe 1 14a among these It is what is used in case optical transmission line susceptor is 
formed in the 1st production process in the below-mentioned optical transmission line formation method. 
The 2nd combination which consists of the 2nd metal mold 20, the 2nd work handling section 1 15b. and the 
2nd syringe 114b is used in case an optical transmission line is formed in the 2nd production process. 
These two kinds of combination has mutually structure in which ****** is possible according to the 
production process. 

[0019] Furthermore, this optical transmission line formation equipment is equipped with the control section 
116 which controls this whole equipment. This control section 116 with the control wiring 120 Each servo 
motor 105,107,110 of the direction mechanical component 106 of X, the direction mechanical component 
108 of Y. and the Z direction mechanical component 1 1 1, It connects with the servo motor of a camera 1 13. 
A control section 1 16 the location of the alignment marker who is not on a substrate 1 and opto-electronic 



• integrated circuit 2a, and 2b a drawing example being read in the image information inputted from the 
camera 113, and with the function which computes a substrate 1 and opto-electronic integrated circuit 2a, 
and a location gap of 2b It has the function which amends the migration command data of a metal mold 
fixing program of finishing [ an input ] beforehand from the computed result, and the function which 
controls the rotational speed and the rotational frequency of each servo motor based on the amended 
migration command data. 

[0020] Since this optical transmission line formation equipment is constituted as mentioned above, it is 
based on a command from a control section 1 16. By carrying out the rotation drive of the servo motor 105 
of the direction mechanical component 106 of X. the servo motor 107 of the direction mechanical 
component 108 of Y, and the servo motor 110 of the Z direction mechanical component 111 By the speed 
and the locus corresponding to the rotational speed and a rotational frequency, a camera 113. the 1st or 
2nd metal mold 10 and 20. the 1st or 2nd syringe 1 14a and 1 14b. And the 1st or 2nd work handling section 
1 1 5a and 1 1 5b can be moved in the direction of a three dimension of X, Y, and Z free. 

[0021] Drawing 3 is outline process drawing showing the operation gestalt of the 1st production process in 
the optical transmission line formation method of this invention. A part of operation gestalt of the 1 st 
production process in the optical transmission line formation method which forms an optical transmission 
line between [ these / two ] optical transmission edges is shown by by connecting to drawing 3 light 
emitting device 3a arranged on opto-electronic integrated circuit 2a carried in the substrate 1 , and optical 
transmission edge 8a formed on the substrate 1 . 

[0022] This 1 st production process is a production process which forms the optical transmission line 
susceptor 12 for supporting an optical transmission line on the substrate 1 which is an organizer-ed 
[ optical transmission line ], lays the 1st metal mold 10 with which the dead air space 1 1 which has the 
same configuration as the optical transmission line susceptor 12 is formed between substrates 1, and is 
performed by pouring the optical transmission line susceptor formation material of the freezing 
characteristic in a fluid condition into that dead air space 1 1 . 

[0023] After an optical transmission line is formed between light emitting device 3a and optical 
transmission edge 8a which the 2nd production process ends the optical transmission line susceptor 1 2, 
and are shown in drawing 3 . while having the function to hold the configuration in support of the optical 
transmission line It also has the function which forms the dead air space 21 (after-mentioned) which has 
the same configuration as an optical transmission line between the 2nd metal mold 20 used in case an 
optical transmission line is formed in the 2nd production process. 

[0024] At this production process, the 1st metal mold 10, 1st work handling section 115a. and 1st syringe 
1 14a are beforehand attached in a slider 109. By first, the command from a control section 116 based on 
the image information inputted from the camera 113 Positioning of the 1st metal mold 10 is performed by 
the direction mechanical component 106 (refer to drawing 2 ) of X. the direction mechanical component 
108 of Y, and the Z direction mechanical component 1 1 1 of optical transmission line formation equipment. 
Next, the 1st metal mold 10 is laid on a substrate 1, consequently the dead air space 1 1 which has the 
same configuration as the optical transmission line susceptor 12 for supporting an optical transmission line 
is formed between the 1 st metal mold 1 0 and a substrate 1 . 

[0025] Next, the optical transmission line susceptor formation material in the fluid condition of the 
specified quantity which positioning of 1st syringe 1 14a was performed, next was supplied from 1st work 
handling section 115a is poured in into dead air space 11 through material inlet 10a by which the opening 
was carried out to the upper part of the 1st syringe 114a and the 1st metal mold 10. and it fills up with 
dead air space 1 1 with an optical transmission line susceptor formation material. 

[0026] After the optical transmission line susceptor formation material poured in into dead air space 1 1 
solidifies, the 1st metal mold 10 is removed from a substrate 1, and the optical transmission line susceptor 
12 which has the same configuration as dead air space 1 1 is formed on a substrate 1. It is desirable to use 
the black material which an optical transmission line susceptor formation material has in a fluid condition 
when poured into metal mold, whose casting material which does not have the necessity for heating 
especially in addition to self-pyrexia that what is necessary is just what is solidified after impregnation is 



suitable, and has the effect of optical noise prevention further. 

[0027] Next, the 2nd production process is performed. Drawing 4 is outline process drawing showing the 
operation gestalt of the 2nd production process in the optical transmission line formation method of this 
invention. A part of 2nd production process of the two production processes in the optical transmission 
line formation method which forms an optical transmission line between [ these / two ] optical transmission 
edges is shown by by connecting to drawing 4 light emitting device 3a arranged on opto-electronic 
integrated circuit 2a carried in the substrate 1, and optical transmission edge 8a formed on the substrate 1. 
[0028] This 2nd production process is a production process which forms an optical transmission line 22 on 
the optical transmission line susceptor 12 formed on the substrate 1 of the 1st production process, lays 
the 2nd metal mold 20 with which the dead air space 21 which has the same configuration as an optical 
transmission line 22 between the optical transmission line susceptors 1 2 is formed, and is performed by 
pouring the optical transmission line formation material of the freezing characteristic in a fluid condition 
into that dead air space 21. 

[0029] At the 2nd production process, the 2nd metal mold 20, 2nd work handling section 115b, and 2nd 
syringe 1 14b are beforehand attached in a slider 109. By first, the command from a control section 116 
based on the image information inputted from the camera 113 Positioning of the 2nd metal mold 20 is 
performed by the direction mechanical component 106 (refer to drawing 2 ) of X, the direction mechanical 
component 108 of Y, and the Z direction mechanical component 1 1 1 of optical transmission line formation 
equipment. Next, the dead air space 21 which the 2nd metal mold 20 is laid on the optical transmission line 
susceptor 12, consequently has the same configuration as an optical transmission line 22 between the 2nd 
metal mold 10 and the optical transmission line susceptor 12 is formed. 

[0030] Next, the optical transmission line formation material in the fluid condition of the specified quantity 
which positioning of 2nd syringe 1 14b was performed, next was supplied from 2nd work handling section 
1 15b is poured in into dead air space 21 through material inlet 20a by which the opening was carried out to 
the upper part of the 2nd syringe 1 14b and the 2nd metal mold 20, and it fills up with dead air space 21 
with an optical transmission line formation material. After the optical transmission line formation material 
poured in into dead air space 21 solidifies, the 2nd metal mold 20 is removed from the optical transmission 
line susceptor 1 2, and the optical transmission line 22 which has the same configuration as dead air space 
21 is formed on the optical transmission line susceptor 121. 

[0031] With this operation gestalt, polymethylmethacrylate resin with high light transmittance (refractive 
index: 1 .49) is used for the optical transmission line and the becoming optical transmission line formation 
material. In addition, if an optical transmission line formation material is in a fluid condition when poured 
into metal mold besides the above-mentioned material, and it solidifies after impregnation and the same 
optical transmission nature as the above-mentioned material is shown, which other resin is sufficient, for 
example, casting polycarbonate resin etc. is suitable. 

[0032] When a clad needs to be formed in the optical transmission line 22 surface, after this production 
process, the spray coating cloth of the charge of a clad plate of the freezing characteristic in a melting 
condition can be carried out, and a clad can be formed. In the optical transmission line formation method of 
this invention, since the configuration of the slot for dead-air-space formation corresponding to the optical 
transmission line formed in the inside of the 2nd metal mold can be set up free, the shape of the shape of a 
straight line and a curve etc. can choose the configuration and angle of an optical transmission line as 
arbitration, and can raise the effectiveness of optical transmission, and homogeneity. 
[0033] Moreover, an optical transmission line with the branch point or a juncture can be easily formed by 
using the metal mold with which the dead air space which has the same configuration as the optical 
transmission line containing the tee which turns to two or more optical transmission edges the optical 
transmission line which extends from one optical transmission edge, and branches is formed between the 
2nd metal mold and optical transmission line susceptor as the 2nd metal mold. Drawing 5 is the outline 
cross section of the optical transmission line formed by the optical transmission line formation method of 
this invention. 

[0034] On the optical transmission line susceptor 12 formed on the substrate 1, as it applied to optical 



transmission edge 8a formed on the substrate 1 from light emitting device 3a on opto-electronic integrated 
circuit 2a carried in the substrate 1 and the bridge was constructed over the optical transmission line 22, it 
is formed. The signal light 23 which light emitting device 3a emits is transmitted to optical transmission 
edge 8a through this optical transmission line 22, and optical transmission is performed. 
[0035] Drawing 6 is the outline block diagram showing the operation gestalt of the optical transmission 
circuit of this invention including the optical transmission line formed by the optical transmission line 
formation method of this invention. The substrate 1 which has two or more optical transmission edges 3a 
and 3b which are the terminals of transmission of a lightwave signal, or reception, i.e., light emitting devices, 
photo detectors 4a and 4b f and the optical transmission edges 8a, 8b, 8c, and 8d in drawing 6 , The optical 
transmission lines 22a f 22b, 22c, and 22d which connect the optical transmission edges of these plurality, 
Opto-electronic integrated circuit 2a carried in the substrate 1 , 2b, and electronic integrated-circuit 2c, 
The optical transmission circuit 30 equipped with the optical transmission line susceptor 12 which was 
formed between the optical waveguides 6a and 6b which have the optical transmission edges 8a, 8b, 8c, 
and 8d to the both ends for performing optical transmission between opto-electronic integrated circuit 2a 
and 2b, and a substrate 1 and each optical transmission line and which supports each optical transmission 
line is shown. 

[0036] On opto-electronic integrated circuit 2a, light emitting device 3a, photo detector 4a, and electronic- 
circuitry 5a that drives these elements and performs signal processing are formed, and light emitting device 
3b, photo detector 4b, and electronic-circuitry 5b that drives these elements and performs signal 
processing are similarly formed on opto-electronic integrated circuit 2b. Moreover, on the substrate 1 , the 
electric wiring 7 which performs electrical connection between opto-electronic integrated circuit 2a, and 2b 
and electronic integrated-circuit 2c is formed. Electric wiring 7 is connected with electronic-circuitry 5c 
formed on opto-electronic integrated circuit 2a, the electronic circuitries 5a and 5b formed on 2b, and 
electronic integrated-circuit 2c by the wire 9 formed of wirebonding, and electronic circuitries 5a, 5b, and 
5c are combined electrically. 

[0037] In this optical transmission circuit 30, optical transmission between opto-electronic integrated 
circuit 2a and 2b is performed by transmitting and receiving signal light via optical waveguides 6a and 6b 
and optical transmission lines 22a, 22b, 22c, and 22d between light emitting devices 3a and 3b and photo 
detector 4a, and 4b. Since signal processing can be performed in electronic circuitries 5a and 5b, 
performing high-speed data communication between opto-electronic integrated circuit 2a and 2b using this 
optical transmission circuit 30, signal processing high-speed as a result can be performed. In addition, 
control of signal processing is performed by the electronic integrated circuit 2. 
[0038] 

[Effect of the Invention] Since an optical transmission line is formed on optical transmission line susceptor 
using the 2nd metal mold according to the optical transmission line formation method of this invention after 
forming the optical transmission line susceptor which supports an optical transmission line on an organizer- 
ed [ optical transmission line ] using the 1 st metal mold as explained above Since it is prevented that a 
flection is not formed in an optical transmission line, therefore an optical transmission line fractures by the 
flection and shearing stress does not join an optical transmission edge, generating of adhesion exfoliation is 
prevented. 

[0039] Moreover, according to the optical transmission circuit of this invention, the transmission efficiency 
of light is good and deterioration of the transmission quality by the noise can realize a small optical 
transmission circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the perspective diagram showing the organizer-ed [ optical transmission line ] before an 
optical transmission line is formed by the optical transmission line formation method of this invention 
[Drawing 2j It is the outline block diagram showing 1 operation gestalt of the optical transmission line 
formation equipment used for the optical transmission line formation method of this invention. 
[Drawing 3] It is outline process drawing showing the operation gestalt of the 1st production process in the 
optical transmission line formation method of this invention. 

[Drawing 4] It is outline process drawing showing the operation gestalt of the 2nd production process in the 
optical transmission line formation method of this invention. 

[Drawing 5] It is the outline cross section of the optical transmission line formed by the optical 
transmission line formation method of this invention. 

[Drawing 6] It is the outline block diagram showing the operation gestalt of the optical transmission circuit 
of this invention including the optical transmission line formed by the optical transmission line formation 
method of this invention. 
[Description of Notations] 

I Substrate 

2a, 2b Opto-electronic integrated circuit 

2c Electronic integrated circuit 

3a ( 3b Light emitting device 

4a, 4b Photo detector 

5a, 5b f 5c Electronic circuitry 

6a, 6b Waveguide 

7 Electric Wiring 

8a, 8b, 8c t 8d Optical transmission edge 

9 Wire 

10 Metal Mold 
10a Material inlet 

I I Dead Air Space 

12 Optical Transmission Line Susceptor 

20 Metal Mold 
20a Material inlet 

21 Dead Air Space 

22, 22a, 22b, 22c, 22d Optical transmission line 
23 Signal Light 

30 Optical Transmission Circuit 

100 Susceptor 

101 Substrate Installation Base 
102a, 102b Guide 

103,109 Slider 
104 Ball Screw 



105,107,110 Servo motor 

106 The Direction Mechanical Component of X 
108 The Direction Mechanical Component of Y 

1 1 1 Z Direction Mechanical Component 

112 Stanchion 

113 Camera 

1 14a, 1 14b Syringe 

1 15a, 105b Work handling section 

116 Control Section 

118 Metal Mold Attachment Section 



[Translation done.] 



<l<9B*M«ff* (J P) (12) £t ^ # ^ & & (A) 



01)ftiFttiB£|§»4f 

#W¥1 1-231162 

(43)^RH 1^(1999)8^270 



(51)IntCL* 




F I 




G 0 2 B 6/13 




G 0 2 B 6/12 


M 


6/122 




6/30 




6/30 




6/12 


B 


H 0 4 B 10/14 




H 0 4 B 9/00 


Q 

G£ 8 K) JfeftHKflK 


10/135 




m?m<DR3 OL 


(21)fflB#^ 


»B¥io-3597i 


(71)tHJHA 000005496 




(22)m«H 






¥i£l0*p(1998) 2£18B 


AJft*8§K3MK~TS 17#22*§ 














»S5;iims«i±»^#Br^43o 2/y-> 














(74)«sa #a± turn 





(54) [36W©«IW 3te3l*S^^*^J;a9tesii5ris 

(57) 

■e*S»»03teSISi, -r&to-fefSJfe^a a, 3b, 
S7t*^4a, 4b, ^S8a, 8b, 8c, 8d 

T-5ft£i£g&2 2 a, 22b, 22c, 22dt. SS 
lfc:««Snfc3tt-« : f*«0B2a, 2b*5cttX«^ 
*tt@SS 2ct, ft • ®^*«[5JS& 2a, 2 b |BJ«M£fi 
Stfcfrfc 3 SSl;3tfiIi8a, 8b, 8c, 

8 d*#f S3t*ifeB6 a, 6 bt, £ft 1 <t#ft£j£ 




«KJ¥11-231162 



Hf«HUsR©*H] 

siis*»j*#t©iaiic»j«sn*« i oii^tiL 

#t <& aw a«K3fce»i6£fif # t © n n $ ft 5 at 2 
»jst*js 2 ©is t c: t « ft zftfcm 

^**«*©ftfi2S»**T*>tfi»»*#j«fl:£. 

ira*©*e««£3 bsfttt-rsaeeaiist, 
Mv&t&mmimtiH* t wie^te sss t © n t^sn 

[f£9§©P88fti&9n 

[0 0 0 1 ] 

*«ttf*©*acfcj;r)»j«sftfc3teai0ttK 

[0 0 0 2] 

<fc& &©#*<*; ^^ftT^S. bA>b, i£*p!Ugg& 
aa«©*jtffck:flsn. *^iB^T«aM^&^©S* 
ft < ft 0 IE54ft m^eit^T^ft ^ c t 

-T-5, UtottStt-f >^-3*^^a>a«*»#36*ft 
[0 0 0 3] *fc. 3t#»»*|83t* ; Ffti:K:ttaE-rs 



2 

T * £ t K «fc 0 tt£jft& * /Jn $ < -r -5 j^gTitfe * fc»6 . 

[0 0 0 4] |£*03t7r-f AtS • SB** 1 ?*©** 

SO. ±£4>5©Attft©%Ni. ft«^B±^CDtmt 
3t©3M*£3fc 7 7 -f /\'©fttt t ft $ -& .*> fcfe K3t 7 

A©*ttllID©l3(E©IM»ig . ffiJt*^C!)^(tt^to-a- 

io <Dfztf)<DXYe 3mzmTzmm&mmizfto&m&& 

[0 0 0 5] dftonflg«ffft-r«A:«IZ IfHTl- 
2 6 9 9 0 3 4?£t«K>4$n¥ 5-8 8 0 2 8 ^mz 

n, x y'{ J r#>7 : j>'>?j3j!:\z£.r)yty 7 ^n&m?t 

ftx^s. b^bft^e,. a*©3t#*#igifptt. ^ 

mn<Dmmffi>b b < tesm^ftsftgit^K^eg 

ibTfe, *K7T<Att"7^#>7V>4f©«fc3K:» 
(im*>6Smm(0fi$ ©R^ SftlCfflft^-frS c 
£-5H£*©fE&tt£#bT^fct>;fci&. I 7-f-\'^>7 J ^ 

30 tt#»*€fij:raftjat*s<«*tt©±*»s©wiHt> 

[0 0 0 6] S&. »ft¥8- 1 2 3 0 3f4i«l:tt, 
#«*««»©# X;^ ^IfbUiT^ifCck 

^SftTir»S. b*^b, d©ii^^«, ^•yT'ifc^ 
SeS:®/STSIS©, ^y^t3t**«t©««fcwr 
SA#W*&*«IB^$ft.Tliftti. HIS±tt. f-^i 

tj © y x;^ 5 * u -7- ^ b ttj b TJt«&ff b 
40 t»a#«K:HjBT?jb5a:#^6ft*. ifc, ±m'j>m\z 

ie«^ftfcSBI'<fcft«, ^y^SBa»C3ti»tt*tfl5lllE 

fttfft<=>ftU;Jt > TtW&^fCCW^pftL^gLJWfflftgg 

«*fc«fcs3teas*»3FRii6iaa»ft*t»<5. 

[0 0 0 7] 

[fSWS&bcfcot-f-SsSgSi] ±bB©*« 

jc«*. yt&mi®ttmmizftte&&zMi$.-rz,mz®im 
***i;fc ot^A^ifc o -r* - tft < T^eitss 
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(3) 



[0 0 0 8] 

Mfc#J5fc*ft*f6l©&S!£l8llLT. ^©Siftf;:. git 

a. 

[0009] sfc. ±B©a«i&«j«-rs*$&9i©ttfi 20 
***o*ea«s#-r«3te2iB*»j«fl:i. «&© 

-5. 

[0 0 10] 

C3E9I©illB©#JB] &TF, #fS9i©ISlfi#«fc^lr>T 

«lK**Stt£3tt-«^*«l3g&2a, 2 b, 
«^*«08S 2ci, * • tt?ftfft|l|K 2a, 2 b m<D 

3te3ISfTft-5fc«)©, Po4H(C%eSjfii8 a, 8 b, 8 

c, 8 d£#-f-57fci»i£gg6 a, 6btAtSSnw 

-So 

[0 0 11] S«lfJ, ^57fcL<liL i Nb0 3 fc 
t*A»6»lfi*nT*»). 3tt-«TJia®»2 a, 2b. 
*F*SHIII&2 ctt. S i ^XAfcKHtGaAs 40 
A&i'*6M*nTl>5. 3t • *?£Jg[ilB2 a, 2 

b±IC«, ^$f3a, 3 b, §3tff4a, 4 b, 

SS5a, 5 bii«»)SSnTt>4. tt^3i«liJSS2 c±t 

[0012] sfc, ssi±^«, . n?mm®i62 

a, 2 bt«^S«IU8S2 c £©IB!©«a*ttfcfT&3 
KJ:oT, 3t • «?&ffi|i|&2 a, 2b±i:»*3nfc so 



*?@K5a, 5 b. *«ktfWP*ffl|§|tt2 c±K»£ 
^ntif@!§5ci:igJnTi3t), tf|slK5a, 
5 b, 5 c tt«aWKHg^3tlT^*. 
[0 0 13] 0 211 *»W03l£eaiM»riE*ttK:fflVJ 

T**. COTtfe^SS^gBlrtt^^l 0 0*t{tA 

^nx*jo, £##1 o o±ictt, % • nTM%t®&2 

a, 2 b. fc±tf«^*«@tt2cfc*«LfcS«l£ 

«s-r§a«ma^i o i wwtirznx^zv " 

[0014] £&. 1 0 0 ±Ktt, Hi 02 

a, 1 0 2 bfcftoT. SSfflX^fiJK^'f Ka«E&;* 
^^103t, X7-<yi0 3*X*(fi]|;i»$tS 
*-Myl0 4i, -y— sK^E—^ 1 0 5 ■t*644X 
;tr|6]ffiKlgSl 0 6A<i£tte>nTU-5. -9— jJ5^— ^ 1 0 

5t±t)j|5-Wi?l o 4*®mmwi-tz>z.t\z&-o 

-5. 

[0015]X5-fyi03 ten, +)— tf^E-^ 1 0 
8WWetlTH4. tf-#*-^l 0 7K«t»JH* 

[0 0 16] Sfc. Y#fS]ig»g& 1 0 8 <D&famWi$ 1 
0 l«©SMBfctt, H*bair^-n«lC»t>TZ*|fil{: 
*7-f H@ftft77-f^ 1 0 9 i, X7^f^l09i:i 

Jp— ;^v?i, +J— /}^E— 1 l 0i*^S4Z^I 

iftsci i ia<tsttsn-cn<5„ -y— ^1 1 ot± 

0 0 ^ L & l »sj? - *? £ in |g b J, a - t ( - j; ^ T % 
[0 0 17] X5-f^l0 9 Cite, Sftl 1 2fc«fcoT 

temzntz. »«ift±*3&»sai«LTa«i*B5©iB 
&mnznz>%*7 1 1 3 1, «an&ftffi 1 1 8 1. & 

1 8K*0#tt5nfc3tei£»X*Mrfli©S6 

io^ho (*fc»3tesi»»iaffl©jB2o*a!2 

0) t. tt»^£$S8Btt©%e&tt£&ftgj£# 

u^2©M2o) rttfiM&rafc«>©ssi©«»f*at 

«1 15afiJ;tf8lO<>iJ>i;i ua (£fcteffI2 
©*m»at«l 1 5 b*J:tfS52©yiJ>s?i 1 4 b) 

[0018] ^ne.©^*,. iio^n o, mi<Dtt 

f-l&g&l 15 a. titfaiffli-ij^l 1 4 a«fct) 
tt**i©ft^*3#tt. *S6©*e3a6»^3Erffii-*tt 

i ©ieK4j^Tjteaus$»**»riE-rsiBK:ffl 
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(4) 



SB1 1 5 b. &£Zfm2(D>><) >-/114 

2 <D®.&t>i£\t. l2©IglC^Tft£jIS§£®£jiT 

[0 0 19] 3 d©3tesitt»fifcft«fctt % Z\(D 

(Dunmi 1 6«, amGiti 2 o\z^xx^mm 

■ ' «i o 6; Y^ri«iie»*i o 8, ^itfz^ftigf&gBi "• 

110^-^-^ 1 0 5, 1 0 7, not. .o 
71 1 3 ©If— sl^E-^fcfcftttSnTfcD, fwpasi 
1 6tt. *^7l 1 3 3ft»6A*Sn3tB««f««»6atfi 
l*3J;^-«^«[5ig§2a, 2b±©H*LfcWa 
B£-to1±v-;*j©toM£Bt^D. S«l*«J;^-« 

^*«isig&2a ( 2 bcD&m-rn^n-m-r^mmii. % 
ffisnfc*g**s. f»A*»*ffl*iftiifctyD^ 

iXHteft * «»-r * mm. t & m? & . 
c o o 2 o ] d©3teaas»iasi«jafii±© j: 3 cwa 20 
sntviso-p. $owsei i6 4»6ffl»*i:i^s, x 

JjfamWiffi 10 6 ©-9— jH^E— ^ 10 5. YS-r6]l^l!jgB 
1 0 8 ©-tf— jj?^-^ 1 0 7 J3 ±tf Z#rfiM6»ffl 1 1 1 
©•fr- jH^-^I 1 O*0«aB«r*cttJ:O, *•© 

5113, JBltfcHJg2O4fil0, 2 0. IlSt 
ttJB2©->U>5?l 1 4 a, 114b. iiJ;OCSSl*fc 
ttJS 2 ©*m»2HB5 1 l 5 a , 115b*X, Y, Z© 

[0 0 2 1] 0 3 ML, #3BW©3te3ll&»jfcSrJS fcfctt 30 
««l©X8©HJfi»»**-r*»lSHT**. 0 3 
ICtt, ££ 1 t««anfc3t • tt?*flt@f&2 a±»CE 

Kan&fB**^ 3 a ±K»jSsn&3te3i*i 

8 atStt«"r*ctlcj;r), £n&2"3©3fceai»B 

1 ©I8©&*»«©-*j&t3S3ttT^*. 
[0 0 2 2] £©Sf§ 1 ©IStt. ftfcBttSJBriEfcTT* 

-5Ssi±tc, *esiBftsfifrsfc«>©3iieeat»x«? 
ti26Mt5iiT?*t), usitcmt, yttem 
1 2 tra-©»«s«-r*aBf 1 1 40 

*JB 1 <D&m 1 0 £«BLT. ^<D&m 1 1 (3. ogft^ 

*K*saHtt©3teastt£i*#»j£#H£aA*-s c 

[0 0 2 3] TtGitSS^^T^ 12H, 12 ©16^*7 
bTH3C*-r5BJt*^3 a £3££i£3g8 at©WC3t 
fc2ttta*»j«anfcfck:. ^-©7fc£iit8&££&LT^© 

»«*ff»-r««tt*wr*t>©T**ti:t>ic. m2 
©ieic*t»T3ttesii6*»j«-rsiRCffliri&n*sB2 
0^120 t©iWfc:3tte3i»tH-©»«s*r'r*2!jif 

2 1 (»») *»!«Ta«l6S:'b*lxT^*. so 



[0 0 2 4] ^©ietll ^ afr. fg 1 ©&gy 10.1 
1©«»»3I«1 15 a. *«tOC*l©^iJ>5?l 1 4 
a^5-fy 1 0 9C»0ftf»t6tl6. Sfef, 
1 3*»6A*SnfcH«flH8C»tJ<WH»l 16i^ 

©Jg^tCcfcO 

(§2#I) . 



3ttfeS!S»j«g«©x*|aiKiftS8i.o 6 

Y^[fi]®tljgBl 0 8, iSiZ^^ftigET 



sb 1 i i fc«t o^Bi ©^gy i o ©<a«$g>j&tfTton 
k. s* i .etc* 1 ©&s 1 oa«gjtfan. ^©*sm. 
1 1 -©*s! i o tmvc i"i _ ©wn£w; %s3as«s«3£»r 
«fc«>©%e2iB£tt#i 2tra-©»«t*-r<5^Bf 
i i*«»ric*n*. 

[0 0 2 5] J6l©->'J>5>1 l 4 a©firgfti& 

jWrton. jfcK, ftl©tmi*3iffil 1 5a*^fftSSS 
nfc, S»r^»©. ffi!bttl6£&s%e£B3tft#JgjE£# 
MlO->U>yl 1 4 a&£tfmi<D&Ml 0 ©_t 
ffifcllQSnifcfmftAP 1 0 aS&TgBrl 1 ftfca 

A$n, 3tea»x»#»ric*fsic«koa»Bf 1 ia«asi* 
sns. 

[oo26]^fi irt»cftAsnfc*esii6X»#» 

*j-£n. asi±(ctt, ^e?i i tm— <Dwwt.tt~tz> 
3tesi«sx»*i 2 3&i»j«snft. 3te2ii»x»*»j« 
*ffl^ffiA*n*Rffcn*»«i8fc:*i3. &a 

*>©T*n«j;<, &\z. SBSMIftBWUc 
«SD»©i^g^^a^msiSLTi3 0. 3fc 
-f XWjI:©3»*35«**Mft©«fttfflV»<& d 

[0 0 2 7] IB 2 ©IS*«ff to*!*. H4f2, * 

«!W©tteaU&»/fc&SjK:;&W-s JB 2 ©IS©&KJ81B 

5r^-T1glfflSlS@T&S„ 04tCtt. s«i{c^m$n 
• ^7-*aii)g§2 a±CBIB:Snfc5B3C* ; f 3 a £ 
affil±KJB5i££nfcftfcj£3ffi8 a £*&mT Z> Z\ £\Z 

.to, ^n6 2t?©3tesi«i«5miic36g3sj»s»i«-r 

-5 3tfe Jgfig^ ft fc*3^52t3©xe ©-5^012© 

is©— ss*s*$nTiia. 

[0 0 2 8] ;©l2©Igll H©IStCj;Oaffi 

i±K»jssnfc3teaiiss»#i 2±t3tesi»2 2 • 

*Mt5IiT*0. )tfilM#l 2t©Wfc:Jt 

fcMs§2 2 tra-©»«&^r-r*!B3f2 ia«M3n« 

f20M2O^tiLT, *©3!Br2 1lc. ^K^ffi 
»C*S«H14©3tte3IIS»i««»SffiA-rsi:tfCJ:0 

f?tons„ 

[0 0 2 9] I2©lgm ^8&, 120^120, 
*2©4m»3H»i 1 5 b. *«tOf|B2©yiJ>5?l l 

4 b*«^7-f yi 0 9icffioft»t6n*. 5fe-r. 

1 1 3*»6A**nfcH«ffl*k:*'^<WIIBSl 1 6^ 

£©fg^Kd;«5. 3teitss^g«©x^(Sjs«ige 1 0 

6 (0 2#!?8) . Y^fiigifrSBi 0 8. *ct^Z^(fi]® 
Mffi 1 1 1 led; 0 1 2 ©£$! 2 0 ©feM^**tfrt)n, 
^13. 3teaiB5t»f?l 2±CJB2©*S!2 0 75t«B$ 
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7 

ft. *<Df£$k> 0 <h7tei£g§£}#£ 1 2i 

©KtCte. ft£i£&2 2t3-©f«^nM2 1 
;J^fi££ft5. 

[0 0 3 0] g2©y'J >yl 14 b©&B#ti£> 

tffrfcn. ffl 2 ©#**&£§& l l 5bi^M$ 

ft*:, mje*©. »»tt»K»*3teaiK»i«*r»3&«* 

2©->'J 1 4bM^2©tI2 0<D±gPJCM 

□ £ftfc*m&AP2 0 a£igT^F?r2 1 ftC^A;* 

ft. yttemmMbt%m\z&oQm? r^asfts.- 
f2 irticaA^ft^^fejiss^«^s@b^. 
$2©^2 o ^*7 l eeiSs&^-& i 2^e»iio^$ft. 
ftegg&^iri 2 i±tc«. ^2 i tm-<D&#;* 

coo3i] ytfcm&ttj.z>?ttexk& 

bgfjji use?*: i. 49) 7&*m>e>ftTns. &*5, 

©^Tft<z>®jsM-cfc<fc<. aa!#'j*-#*-f 

[0 0 3 2] ft£itS&2 2Sffltr^7 5<y F*#ifcr<&& 

sot. mra. fi^tt^i*. *fiua&tt©»tt*»a&* 

[0 0 3 3] Sfc, 2 ©#liLT. ff§2©£S!£3fc 

[0 0 3 4] £«l±K#j£Sftfc3tteua£tt£8#l 2 
©±fc. S«lK**aft;&ft • *F*«0»2 a_h© 

*»»tT3te3l»2 2*«SK«Snfc«k5JC»j«SnT^ 
5. 3 aa«3B-r*e#3t2 3tt. -©^e^tss 

2 2 £tf-LTft£i£SS 8 a KeigSftftfcii^fTfrft 

So 

[0 0 3 5] 0611 **W(D3te3l»»J**tt»C J: 0 

^^Sf3a, 3 b. SX*f4a, 4 b, 

8a, 8b, 8c, 8 d £WT-5Sffi 1 t. -ft6?t& 



(5) 

©jtesiiBa:5Ls*a-r*3tea»2 2 a, 22 b, 
2 2c, 2 2dt, m&i\z&M2ntzft-n=F-mm® 
&2a, 2 b£j:tfm?auxi§i%2 c «t. 3t • m^-mm 

08S2a, 2 bM©3teS*ff*5fc»®. W*fc3tfe 
Sl8a, 8 b, 8 c, 8 d £;Tr<5ft4UKB6 a, 6 

S§3 Od^SftT^S. 
- [ 0 0 3 6] 'ft • « J F*«lHltt-2-aTO-±-K:H; -fEJtt*^ - 
io 3 a, %:ftm : T-4 a. «J:tf £n&©S?&BlblsTm 

3fc-'WilHliai&2b©±K:tt, 5!7t^T3b. Sft* 

T4b. ^i^^nso^seiiibTW^aaftff* 

tt. 3t • « : P««0K2 a. 2 b<h«^*«lHlg&2 c £ 

<-V9ir«tD. 3tt • S^F*aifiISS2 a, 2 b±tjgfi£$ 
nfc«f@B5a, 5 b. fcJztfflTFJMaiE^ c±fcl 

a, 5 b, 5 cte«^WtCiig-&2ftTl^-5. 
[0 0 3 7] Z\<Dytfcmm&3 Otlt ?£*i£?&6 a, 
6 bi3«t^7tejl8S2 2 a, 22b, 22c, 2 2 d £ 
8ftl/TSBIE«f 3 a, 3 bSittSft*^ a, 4 b 

a, 2 biwcjteai^ffton*. ^©TteatiEisss o£ 
ffl i^-ot ■ w^p mmm& 2 a , 2 bim-cSHiox— *ai 

«*fTfcV»fca*S*?lHll&5 a, 5 bT«^»a*fr-5 

30 *t-C*S. fc*5, «**ttS©«9Wi. « J f»«®»2t:' 

«±;-3TfTt)ftS. 
[0 0 3 8] 

IS. j»2©*fflSrfflV»T3lieeSltt3EJ*^±K3'6eaiS* 

T*eaiBS3&«jBia*TK»f bfc or* - tatn&itan, 

40 «©364*«Kjh4n*. 

[0 0 3 9] Sfc. **M©3te2HIttCJ:ntf. 3t© 
e2g&*tfJ: < J -f Xtr J;sejtp D pK©fiT^jN$ njt 

[BiB©flf^k%n] 

[0 1 ] *ffiW©jtfi26»»**ttJcJ: 03te«»*»» 

fi£$ft-5Ha©7te«8SM^fi£^^^-r^«0Tss. 
[02] *«w©3tes!tt#rt#ifcK:m»&n53tte3! 

»»jsK*«©-Sfel6»SB**-r*IS«J*Hl?*S. 

[0 3] *%9}©7teSSS^fi£^ffi^43lt-5^1©XS 
so ©^mBJBSS-rttBSieHT?**. 
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(6) 



[06] *mW<Dft&m&M&Jj&\Z£QBf£2tlf z % : 

i as - 

3 b %?tmT 

4 b gft*^ 

5 b, 5 c m^lnlSS 

6 b 



2 a, 

2 c 

3 a, 

4 a, 

5 a, 

6 a , 
7 

8 a, 
9 

1 0 
1 0 a 
1 1 
1 2 



8b, 8c, 8d ytmmm 



20 



2 0 

2 0a tffiSAP 

2 1 £E/r 

22, 22a, 22b, 

2 3 (gmft 

3 0 ^esuiiss 
i o o ^mis- 

i o i &&mm-& 

10 2a, 102 b 



10 



2 2c, 2 2 d 



10 3, 
10 4 
10 5, 
10 6 
1 0 8 
1 1 1 
1 1 2 
1 1 3 
114a, 
115a, 
1 1 6 
1 1 8 



109 x^y 

10 7, 110 

114b 
10 5b 



[01] 



6a 8a 4b 




5C 2' c 9 7 



[0 5] 
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(7) 

[0 2] 



116 
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(8) 



(51) Int. CI. 6 
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